Abstract Targets are widely employed in environmental governance. In this paper, we investigate the construction of the 2°C climate target, one of the best known targets in global environmental governance. Our paper examines this target through a historical reconstruction that identifies four different phases: framing, consolidation and diffusion, adoption, and disembeddedness. Our analysis shows that, initially, the target was science-driven and predominantly EU-based; it then became progressively accepted at the international level, despite a lack of broader debate among governments on the policy implications and required measures for implementation. Once the 2°C target was endorsed at the level of the United Nations, the nature of the target changed from being policy-prescriptive to being largely symbolic. In this phase, the target became a disembedded object in global governance not linked to a shared agenda nor to coordinated and mutually binding mitigation efforts. The 2015 Paris Agreement marks the last stage in this development and may have further solidified the target as a disembedded object. In the final part of the paper, we suggest ways to overcome the current situation and to develop the 2°C target into a fully fledged global environmental governance target.
Introduction
Targets have become an increasingly important tool of environmental governance, from national environmental targets to targets within broader global goals such as the Sustainable Development Goals (Kanie and Biermann 2017; Bergh and Couturier 2013) . In governing by targets, we refer to the tendency to rely on these instruments for framing responses to environmental problems. Such a theoretical perspective suggests the importance of investigating how targets are formed, stipulated and employed. This paper analyses the 2°C target-the envisaged maximum mean temperature increase above preindustrial levels-that governments agreed upon to be the target of the UN Framework Convention on Climate Change. The 2°C target aims at pulling together countries' efforts to avoid the dangerous impacts of climate change. As such, it arguably is one of the most prominent targets in global environmental governance. However, the choice of a single figure represents a reductio ad unum, that is, bringing multiple issues down to a single element. Our analysis investigates the process that led to the 2°C figure and addresses three main research questions: (1) What factors shaped the emergence and development of the 2°C target over time? (2) What functions does the target perform in the political arena? (3) In how far does the target fulfil the scope for which it was created?
To answer these questions, we identify and examine different phases in the evolution of the target. This includes considering the actors, approaches and institutional contexts that marked the progression of the target. Moreover, the phase-approach makes it easier to confront the target with key concepts from the fields of environmental governance as well as science and technology studies (notably on the interplay between scientists and policymakers, the interests of political actors and on strategic approaches in negotiations).
In the scholarly literature, environmental governance targets have been addressed by a variety of disciplinary approaches in the context of regime theory (Young and Levy 1999; Mitchell et al. 2006; Haas et al. 1993) , scientific assessments (Cash 2000; Watson 2005 ), environmental diplomacy (Barrett 2003; Grubb 1990 ) and international policy-making (Dietrich 1995) . These studies suggest that governing by targets is a key element of the structure and dynamics of environmental governance. Our paper contributes further to the understanding of the role and construction of environmental targets by offering a detailed historical reconstruction of the emergence of the 2°C target from a governance perspective. Our work draws on extensive document analysis of reports, scientific literature, official documents, as well as on a series of in-depth interviews 1 with individuals who were involved with the formulation of the 2°C target at various decision-making levels and in different roles. The analysed documents were collected from libraries, data banks and online platforms. Some documents were requested from the responsible organisations, consulted in situ or provided by the authors. For data collection, 10 in-depth interviews were arranged. The interview format was based on a protocol structured around 12 main questions, with multiple sub-questions, all identical for each interviewee: Marcel Berk (Netherlands Ministry of Infrastructure and the Environment), Kornelis Blok (Ecofys; Utrecht University), Michel Den Elzen (PBL-The Netherlands Environmental Assessment Agency), Niklas Höhne (Ecofys), Jip Lenstra (ECN-Netherlands Energy Research Centre), Henk Merkus (Netherlands Ministry of Infrastructure and the Environment), Leo Mayer (PBL-The Netherlands Environmental Assessment Agency), Bert Metz (European Climate Foundation), Robert Swart (Wageningen University and Research Centre) and Pier Vellinga (VU University Amsterdam and Wageningen University and Research Centre). All interviews except one were conducted in August 2012. Eight interviews were conducted in direct meetings, and two over the telephone. The interview format was based on an interview protocol structured around 12 main questions, with multiple sub-questions, all identical for each interviewee. All interviews were recorded with permission of the interviewees and transcribed verbatim. Anonymity of interview content was agreed upon by each respondent to protect confidentiality, and quotations are reproduced with permission of the interviewee. 2 Most interviewers are Dutch or worked for Dutch institutions. The interviews were intended to be instrumental to get insights into specific historical events and on contextual conditions in which these occurred. The diversity of sources of information-interviews, secondary and primary data-for the current study allows for triangulation to increase the reliability of findings.
The paper is organised as follows. Section 2 introduces the concept of (environmental) targets, while Sect. 3 examines the evolution of the 2°C target over different periods. Subsequently, we discuss the implications of the 2015 Paris Agreement (Sect. 4) and suggest ways to further operationalise the target and make it a fully fledged global environmental governance target (Sect. 5). The final section summarises the key findings.
2 Targets, their mechanics and boundary objects
Before we engage in a reconstruction of the 2°C target in climate policy, we first discuss in more detail the general concept of targets. Targets can be defined as a meaningful reference value that expresses a desired operational policy outcome in a synthetic (often numerical) manner. Targets differ from goals and indicators. Goals are non-operational overarching objectives that usually require targets in order to achieve them. Indicators are parameters signalling a state or a condition and they are generally used to measure targets. Measurability is indeed a powerful and attractive attribute of targets: it increases the sense of governability, allows monitoring of advancements or deviations and favours the application of economic tools and techniques (Asdal 2008; Miller 2005) .
Setting targets entails several steps: identification, discussion, negotiation, agreement, implementation, evaluation and-if required-modification or revision. This process can involve numerous stakeholders at multiple levels of governance, from local to international (Mitchell 2003; Jänicke and Jörgens 2006; Hák et al. 2007; Lester and Neuhoff 2009) . Targets rely mainly on scientific knowledge, but science and policy interact in their construction and stipulation, illustrating the dynamic interactions among knowledge-producers, knowledge-users and intermediaries in decision-making (Sarewitz and Pielke 2007; Pierson 2000) .
In the definition of targets, different interpretations can arise regarding the metrics to choose, the data classification and standardisation procedures or the quantitative/qualitative value of a target Star 1996, 1999; Turnhout et al. 2007; Davis et al. 2012) . Discussions also occur on the suitability and feasibility of a target, as well as on the ways to produce substantive policy responses to reach the desired outcomes. The reference value that emerges is a synthesis of scientific contents, strategic views and problem-solving attitudes and it is proportional to the level of ambition. Moreover, selected targets tend to be simple, because simplification may facilitate managing complex systems (Turnhout et al. 2007 ). Moreover, simpler targets are easier to use, understand and communicate.
A target is therefore a hybrid. It is neither purely scientific nor political; rather, it is a nested concept that helps to make things work together (Bowker and Star 1996) . This includes conflicting interests, worldviews, expectations, commitments, societal needs, scientific understandings, political intentions or organisational programmes. Accordingly, a target is a unifying element, which works as boundary object, i.e. a set of arrangements that allow different actors to cooperate on a basic common understanding while keeping the diversity of their views (Star 2010; Star and Griesemer 1989) . Still, a target is usually presented as cohesive, objective and scientifically proven (Porter 1995; Asdal 2008) . These aspects strengthen its normative façade: a target affirms what is legitimate to reach, indicates the direction to be taken and provides the common language to translate priorities and programmes into a policy outcome.
The concept of a boundary object is then useful to navigate the construction and evolution of a target. It offers an analytical angle to look at all the elements coalescing into a target: concerns and hopes, problems and solutions, scientific knowledge and political views, promises and results.
Climate change and the 2°C target
The origins of the 2°C target in climate governance go back almost half a century. This target was first mentioned, to our knowledge, in a paper by Manabe and Wetherald (1967) , who estimated a temperature response to doubling carbon dioxide concentrations by approximately 2°C (Randalls 2010) . Since then, the 2°C figure has been discussed in various studies, including in relation to climate governance (Bodansky 2010 (Bodansky , 2011 Dimitrov 2010) , the science-policy nexus and the diffusion mechanism in climate diplomacy (Gippner 2014) , its implications and policy options (Geden 2010; van Vliet et al. 2012; Höhne and den Elzen 2013) and conceptual or critical aspects of the target (Tol 2007; Shaw 2010; Boykoff 2011; Lenton 2011b; Jordan et al. 2013 ). Other authors followed the chronology of events for investigating the multifaceted characteristics of the 2°C target: to consider different interpretations of the target (Jaeger and Jaeger 2010; Knopf et al. 2012) , to explore its strengths and weaknesses (Randalls 2010) and to examine its role as an intertwined element of science and policy (Oppenheimer and Petsonk 2005; Cointe et al. 2011 ). In the following sections, we discuss the development of the 2°C climate target over four distinct phases: framing, consolidation and diffusion, adoption and disembeddedness. (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) The 2°C climate target had rarely appeared in scientific literature before the late 1980 s and was used as a heuristic rather than as normative policy-guidance (Randalls 2010) . For this reason, we consider the political history of the 2°C target as starting in 1988 with the World Meteorological Organization report Developing Policies for Responding to Climatic Change (WMO 1988) . The report summarised the findings of two meetings in 1987 (in Villach, Austria, and Bellagio, Italy) of the Advisory Group on Greenhouse Gases, a small advisory body of highly reputed international experts that was created by the World Meteorological Organization, the International Council for Science and the United Nations Environment Programme. This report was intended to offer recommendations for the development of a climate convention by examining the underlying science and its implications for policy (Torrance 2006) . In Bellagio, the 2°C target emerged together with a target of a 0.1°C temperature increase per decade as the maximum acceptable limit. According to anecdotal evidence, these concrete targets were first debated at a dinner conversation and then formally discussed the day after (Tol 2007; Randalls 2010) .
Framing
Following these initial discussions, the scientific rationale for the target was strengthened. In July 1988, the Advisory Group on Greenhouse Gases established three working groups, all coordinated by the Stockholm Environment Institute. The report of the working group on ''Targets and Indicators of Climate Change''-chaired by scientists Pier Vellinga and Peter Gleick-considered a 0.1°C increase per decade and a 1°or 2°C increase as temperature targets, reflecting lower or higher risks of severe damage to ecosystems and nonlinear responses (Rijsberman and Swart 1990) . Later on, the 0.1°C target faded away. One reason for this is that decadal scales have greater natural variability, which makes such a target less useful in practice (Tol 2007) .
Around this time, the debate on quantitative maximum targets for global warming entered the political arena. Oppenheimer and Petsonk (2005) , for example, underline the interest of the Netherlands in informing policymakers about the impact of climate change. The Netherlands was well placed for being influential in this framing phase of the target. It had wide-ranging climate change research together with dedicated political institutions (van Eijndhoven et al. 2001; Rotmans 1990; Pettenger 2007) .
In 1989, the Dutch government assigned Pier Vellinga to organise the Noordwijk Ministerial Conference, which was eventually attended by 67 ministers of both developed and developing countries. This important political venue proved to be relevant for setting fundamental principles such as the notion of climate change as a common concern of humankind (Biermann 1997 ) and-following a Dutch proposal-the concept of tolerable limits of climate change. However, the conference was unable to reach an agreement on temperature limits. A step in this direction was possible only 1 year later with the 1990 Second World Climate Conference, when the Dutch and Austrian delegations were decisive in supporting the idea of a long-term objective (Oppenheimer and Petsonk 2005) .
A further step was the publication in the journal Climatic Change of the editorial entitled ''The Greenhouse Marathon: A Proposal for a Global Strategy'' by Vellinga and Swart in 1991. Here the 2°C figure first appeared in a climate change context as a clear-cut threshold (Cointe et al. 2011) and as a ''means of normatively framing a target-based approach to global climate policy'' (Mahony and Hulme 2012: 78) . The article gained political significance as it proposed an advanced visual explanation based on a traffic light representation that supported the necessity of the 2°C increase as a temperature limit. The proposal stated, ''In absolute terms we are in the red zone when the increase in global mean temperature is 2°or more above preindustrial levels'' (Vellinga and Swart 1991: VII). The 2°C target was then authoritatively framed, but it needed to be further discussed in the political arena.
In 1992, article 2 of the climate convention stipulated as the ''ultimate objective'' the ''stabilisation of greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system'' (UNFCCC 1992). The treaty did not, however, provide a numeric value. It is important to record that this text combined elements of the statements of both the Noordwijk and the Second World Climate Conference (Oppenheimer and Petsonk 2005) . Moreover, the long-term target approach was adopted from the similar approaches in European governance of long-range transboundary air pollution and water quality (Swart and Vellinga 1994) .
Shortly before the first conference of the parties in Berlin in 1995, the German Advisory Council on Global Change proposed an innovative approach to climate change mitigation based on temperature ranges and emission quotas. The so-called tolerable windows approach recommended limiting a global mean temperature rise to less than 2°C (WBGU 1995) . Jaeger and Jaeger (2010) underline the importance of this German institute, especially of its chairman Hans Joachim Schellnhuber, in convincing Angela Merkel-then Germany's Minister of the Environment-about the relevance of the 2°C target.
During Merkel's term as environment minister (1994) (1995) (1996) (1997) (1998) , the Council of the European Union (EU) stated that ''given the serious risk of such an increase [in temperature] … the Council believes that global average temperatures should not exceed 2 degrees above pre-industrial level'' (Council of the European Union 1996: item no 6 of Community Strategy on Climate Change). The limit was derived from the evidence available at the time, mostly from impact studies that were considered in the 1995 Intergovernmental Panel on Climate Change's Second Assessment Report (Metz 2010) . This political act can be considered the last and most relevant step of the framing phase of the 2°C target.
Regarding this early stage of the 2°C target's political development, some important points should be emphasised. First, some scholars see the emergence of the target as being biased by value judgements of scientists who defined what limits they considered dangerous (Metz 2010) . The 2°C value falls into the consensus estimate of 1.5-4.5°C with regard to climate sensitivity (van der Sluijs et al. 1998) . Among the scientific community, this concept proved to be complex because of the estimated variables and the related uncertainties (Shaw 2010) . Those include the equilibrium global mean surface temperature change following a doubling of the atmospheric carbon dioxide concentration relative to the pre-industrial period (van der Sluijs et al. 1998) . A target like the 2°C increase was a suitable simplification for non-specialists as a much handier and more easily understandable concept. However, this scientific simplification was never proposed in absolute terms for policy. The related uncertainty was constantly highlighted. Equally, the role of policymakers in deciding what is dangerous for society was always recognised. For instance, the 1988 Targets and Indicators working group stated that the choice of target ''will be a product of the political process of negotiations'' (Rijsberman and Swart 1990: X). Still, in climate science ''some form of value judgement is inevitable'' (Gupta and Van Asselt, 2006: 84) , as experts' activity is ''a hybrid activity that combines elements of scientific evidence and reasoning with large doses of social and political judgement'' (Jasanoff 1990: 229) .
Second, it is important to note that, at the beginning, only a few activist and pioneering countries, notably the Netherlands and Germany, promoted the target in both the scientific and political domains. Their action helped to spread the idea of the target while giving it stronger political roots (Jordan and Huitema 2014) . The Netherlands made scientists and experts available for the definition of a target, together with crucial support by environment ministers (Interviewee 6; Interviewee 7). In any case, climate change was a theme of special political relevance for the Dutch population familiar with environmental risk (Pettenger 2007) . Germany embraced the scientific and political process towards the 2°C increase slightly later (Interviewee 6; Interviewee 8), then it flexed its political muscles in the process by including the participation of their top politicians and scientists. In Germany, social awareness of climate change was strong. It was home to a robust environmental movement, political parties which included environmental matters in their programmes, and influential environmental non-governmental organisations (CavenderBares et al. 2001) . Moreover, the organisation of the first conference of parties to the climate convention, which took place in Berlin, underpinned the leadership role of Germany (Yamin 2000) .
Third, these pioneering countries also marked the prominence of Europe in giving stability and political substance to the target. This prominence can also be understood in comparison with the USA. While the US government was formally in favour of stabilising greenhouse gas concentrations (Oppenheimer and Petsonk 2005) , it opposed accepting any clear target at that time (Randalls 2010) . Instead, Randalls (2010) explains that the USA favoured the rise of IPCC as a means to prevent the Advisory Group on Greenhouse Gases, which was perceived as being too politically oriented, from advancing an agenda ahead of scientific and governmental review of climate change science. Consequently, a first instability at the political level emerged, with two powerful actors in the climate process having different positions, with Europe strongly believing in the target approach and the US remaining reluctant to engage with it.
In the political domain, there was another notable instability, i.e. the lack of debate among decision-makers about the implications of the target and about the most effective means of implementation. From interviews and document analysis, it can be inferred that the 2°C target materialised in Europe as an easy and useful guidance for policy and a way for policymakers to construct climate change as a problem for the future (Shaw 2010) . This explains why EU policymakers accepted the target in such a smooth manner. The absence of intense debate about the meaning and implications characterised the target as a particularly consensual boundary object, in which policymakers showed (at least tacit) trust in the underlying scientific content. European decision-makers at that time did not request further scientific scrutiny and did not challenge the idea of a limit (Interviewee 2; Interviewee 3; Interviewee 8). The ease in reaching a political decision was related to both the quality of the documentation presented and the clarity of the proposal. This is an example where trust is a key component in the science-policy relationship (Whyte and Crease 2010; Hunt and Shackley 1999) . In environmental risk communication, trust and credibility are determined by factors like the perceived competence and objectivity of the source (Peters et al. 1997; Renn and Levine 1991) . Trust might be also attributed to opportunism of policymakers in placing responsibility for action onto the scientists (Grundmann 2006) or on misinterpretation by policymakers of the meaning and implications of the 2°C target. In this regard, trust can be considered as intertwined with a pragmatic calculation by policymakers in balancing what looked reasonable and politically/economically feasible, but also responding to societal concerns and requests of environmental movements (Randalls 2010 (Randalls , 2011 . The target offered a unifying element for policy engagement to lock-in multiple actors into a long-term commitment (Boykoff et al. 2010 ). Yet, the target was simple, appealing and based on allegedly best available science. These elements eased its consensual acceptance. Decision-makers therefore accepted the level of risk presented by scientists, translating it into the level of risk that a society would take, but without a thorough inquiry into its societal implications.
In sum, this first framing phase showed a 2°C target that was science-driven (quantified as a possible target for climate change), EU-led (mainly prompted by north-western European countries and their policy-making experiences, with only marginal resistance from the USA and limited involvement of developing countries), trust-based (easily accepted without further investigation by policymakers), but lacking debate and contestation (with a substantial absence of a thorough debate by decision-makers about political and practical implications of the target). Nonetheless, different actors-including scientists, advisory bodies, policymakers, as well as national and international civil servantswere involved in the process. Many events took place to mark the institutionalisation of the 2°C target science-policy nexus, with policymakers recognising and accepting the scientific content of the target and making it a guiding objective for policy (Underdal 2000) .
Consolidation and diffusion (1997-2009)
The 1997-2009 period led to the further consolidation and diffusion of the 2°C target. In 1997, the Kyoto Protocol was adopted, including, for the first time, quantitative emissionreduction targets for industrialised countries. Besides the effort of the EU to establish a long-term temperature target (Metz 2010 ), Kyoto did not prompt any evolution in terms of further political decisions. After Kyoto, the 2°C target nearly disappeared from mainstream political debate. Ultimately, the Kyoto Protocol, a cornerstone of the climate change regime, required great adjustment efforts to make it possible for it to enter into force in 2005 (Oberthür and Ott 2010) .
In 2005, however, the 2°C target strongly came back into political discourse through a dense sequence of events. In January 2005, a report by the International Climate Change Taskforce-an alliance of the Institute for Public Policy Research in the UK, the Center for Before the conference of the parties to the climate convention in 2009, further relevant events occurred. First, there was the publication of a report by the German Advisory Council (WBGU 2009) which provided a better scientific foundation for the target. This study proposed a new budget approach-based on the calculated budget of carbon dioxide emissions still available worldwide-for countries' commitments to global/national decarbonisation trajectories necessary to hold the 2°C line (Schellnhuber 2010) .
Second, the declarations in 2009 by the G8 and by the Major Economies Forum on Energy and Climate (a dialogue forum of 17 large economies that brought together the Group of Eight with Australia, Brazil, China, India, Indonesia, Korea, Mexico, Russia and South Africa) recognised the scientific view that global temperatures should not to exceed a 2°C increase (G8 2009; MEF 2009 ). These declarations show how the target found increasing international support beyond Europe, especially among major developing countries.
This sequence of events in the 2005-2009 period underlines the increasing global acceptance of the target and allows for some reflections on its political development. First, Europe remained the main force behind the political consolidation of the target, creating a strong linkage among international actors, while giving impulse to the target's acceptance. European countries organised the major international rallies of this phase and EU political action remained visible in terms of declarations and outputs. The 2°C target was an already established strategic objective in the EU, which tried to promote the diffusion of the target internationally (Jordan and Huitema 2014; Finnemore and Sikkink 1998) .
Second, the target proved to be stable in the international scene. It kept together a variety of actors, while maintaining its significance and force as a proposal. In these terms, the target served as an anchoring device (van der Sluijs et al. 1998 ), a highly stable boundary object between science and policy, acting as the scientific basis for the political debate. The political events that marked this phase created a path-dependency (Pierson 2000) that consolidated the temperature limit internationally. Here path-dependency was triggered by a cascade of events and outcomes that progressively endorsed the globalisation of the 2°C target with consequent worldwide reverberation (see Boykoff 2011; Shaw 2013; Cointe et al. 2011 ). The 2°C target was able to catalyse interest and broader consent of decision-makers by being easy, broadly appealing and memorisable. The target continued to be appealing as in the framing phase. Through policy, the 2°C target was acknowledged as being clear and easily conveyable to the public, but also as ''the vaguest and the least directly binding'' target (Cointe et al. 2011: 1) .
Importantly, the consolidation and diffusion phase occurred under the impulse of political leaders. At the same time, it received increasing consideration by non-governmental organisations and growing attention by public opinion (Shaw 2010; Death 2011) . Political leaders saw the necessity in having a target vague enough to avoid the perils of policy implications. Nonetheless, the support of political leaders gave further notoriety and legitimacy to the target.
Consolidation and diffusion ensued through what we term as eventification. This is the organisation of prestigious meetings that provided a spotlight on the target. Through statements and announcements, these events created deepened path-dependency for the future of the target. Yet, the lack of a thorough debate among policymakers on the political and practical implications of 2°C target still persisted in this phase, although the 2005-2009 period was characterised by an intense consensus-seeking and consensusmaking activity and the alignment of a few top decision-makers.
The 2°C target was then accepted and approved in different contexts, including the most relevant economic forums. However, approval and consensus remained at the surface and the 2°C continued to be regarded as a prescription by science which society had to follow, but without considering how. Even if one accepts this explanation, it is difficult to understand the limited reaction of policymakers and the lack of discussion about concrete proposals. It can be argued that in that period, because of events like the non-ratification of the Kyoto Protocol by the United States Senate, the main actors supporting the 2°C target focused more on building the largest consensus around the target, than on avoiding discord.
In sum, the 1997-2009 period marked the consolidation and diffusion of the 2°C target, with Europe remaining at the forefront but now accompanied by the endorsement of other relevant states. Some inconsistencies persisted in this phase and policymakers still avoided engaging in a debate on the implications of the targets with regard to possible actions for its implementation. Nonetheless, the idea that the target was ready for approval at the highest international political level had finally been established.
Adoption (2009-2010)
This phase encompasses the 15th and 16th conferences of the parties to the climate convention in Copenhagen (2009) and Cancun (2010) , in which the 2°C target was recognised by a majority of countries (Decision 2/CP.15, UNFCCC 2009) and later formally agreed upon (Decision 1/CP.16, UNFCCC 2010). At the Copenhagen Conference, the target discussion had a favourable start. In the opening ceremony, a high number of influential countries 3 explicitly declared their support for an agreement that would include it. The target was formalised on the final day with the support of 141 countries. Moreover, the accord also suggested the consideration of a more ambitious target of 1.5°C for the future.
This snapshot might signify a diplomatic success, but for the target itself it was instead a ''tragic triumph'' (Schellnhuber 2010: 229) , as problems and instabilities had emerged before and during the conference. In the conference preparation, the two Ad Hoc Working Groups under the climate convention met five times, but no progress was made in terms of agreements (Bodansky 2011; Dimitrov 2010) . Negotiations in Copenhagen were thus slow and the impossibility of making the 2°C target obligatory was confirmed. At the same time, no global emissions reduction was specified, nor was a timeline defined, depriving the target of both a specific context and instruments for its concrete fulfilment. Some scholars, including Christoff (2010), Hulme (2010) and Bodansky (2011) , attribute the lack of such a solution to the difficulties in offsetting differences among contracting parties. In particular, the USA and China remained uncooperative with the EU, while other countries remained substantially stuck in their positions (Barresi 2011; Hare et al. 2010) .
The EU made a great effort to make the Copenhagen Conference a turning point in climate governance, while extending its own vision of 2°C target as an accepted global climate system boundary. As previously discussed, the EU remained the main force behind the 2°C target, using scientific and diplomatic efforts to extend its acceptance (Gippner 2014) . In this way, it ''succeeded in getting all relevant partners in the negotiationsincluding even China and the USA-to commit to the two-degree target'' (Geden 2010: 2) . Nonetheless, though Europe entered the negotiations with a firm idea of the target (Haug and Berkhout 2010) , it was unable to shape the course of events with the USA refusing legally binding accords (Hare et al. 2010 ) which could challenge its wealth and economic structure. At the same time, China, Brazil, South Africa and many other developing countries remained focused on economic growth (Christoff 2010) . Small Island Developing States, however, called for a target of no more than a 1.5°C increase in global temperature, supported by other countries that are particularly vulnerable to climate change. Competing interests, however, blocked a shared understanding on specific political solutions and coordinated measures to comply with the target.
After the framing and consolidation and diffusion phases, the debate on the target opened up at the UN. Having not been discussed in depth by international policymakers, the endorsements of the target-particularly in the consolidation and diffusion phase up to the opening statements of the Copenhagen Conference-collided with diverging interests and worldviews. In short, the target was thriving with no debate, but was weakened once brought to a global arena.
This result can be attributed to the concentration of high-level decision-makers-almost 120 state leaders-attending the final segment of the Copenhagen Conference (Dimitrov 2010) and by high public expectations and extensive media coverage (Boykoff 2011) . 4 Yet without a genuine overall consensus, a political accord of merely twelve paragraphs was reached, but only noted rather than adopted (Christoff 2010; Eckersley 2012) . The direct involvement of heads of state and government, however, was particularly relevant for the 2°C target, as the function and nature of the target radically changed. The Copenhagen accord transformed the target into a last resort commitment since the digit was the only quantitative element which proved consensual, as long as no measures or prescriptions were attached to it.
While compromises and mediations are common in international relations as well as in target setting (Turnhout et al. 2007) , there was something more in this case. With the impending need for success and the public expectations for a tipping point after Kyoto, the best possible result was a target coated in vagueness, purposely formulated with constructed ambiguity and in sufficiently generic terms that it could be widely agreed upon by everybody. This gave form-rather than substance-to the 2°C target, but gave no indications for how it would be operationalised and implemented, as also confirmed by the conference of parties in Cancun that formally accepted the content of the Copenhagen Accord (Sepibus and Holzer 2014) .
In sum, this phase, in which the target was approved at the highest political level, is marked by the reduced influence of Europe, the emergence of new political powers and the opening up of the debate over the consequences of the target. The presence of political leaders in Copenhagen was decisive for the outcome of negotiations. This favoured a target which was symbolic but nonetheless proved to be resilient. It survived to become an interpretation of article 2 of the 1992 climate convention, i.e. the objective of ''stabilization of greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system'' (UNFCCC 1992). The target thus succeeded in making an important step towards this common goal, yet political circumstances were not favourable for defining concrete actions.
Disembeddedness (2011-2015)
The conferences of Copenhagen and Cancun inscribed the 2°C target on the international agenda. The conferences of the parties that followed-in Durban (2011), Doha (2012), Warsaw (2013) and Lima (2014)-revived international negotiations. However, in terms of the 2°C target specifically, they did not lead to more ambitious policy responses (Blok et al. 2012) , nor did they provide any substantial addition to the 2°C target in terms of fulfilment (Bodansky and Diringer 2014; Pandey 2014) . While these conferences marked some important innovation and advancement towards the global climate agreement expected to be reached by 2015 in Paris, the negotiating parties were still unable to define a common climate agenda, despite the agreement they reached with the Bali Action Plan 5 in 2007. As such, the 2°C target evolved into a stable and solid element but without a mobilising role at a more general level. This new phase was marked by a lack of specifications to make the 2°C target more effective and by the inability to compel near-term political action (Lenton 2011a) . Moreover, the target continued to fulfil a symbolic and declarative function, but did not offer political guidance for problem-solving (Geden 2013) .
Reflecting on these processes, we characterise this phase as disembedded. Borrowing from the neologism ''disembedded'' coined by Polany (1944) as opposite to the adjective embedded, 6 we argue that, after Copenhagen, the 2°C had become a disembedded object. Officially, it is a global target. However, there is no established method for its successful implementation, and it is politically inert and unable to effectively limit the temperature increase.
The fact that the 2°C is a disembedded object is indirectly confirmed by some academic and political positions that invoke the revision, reinterpretation, replacement or removal of the target from the international climate regime (Geden and Beck 2014; Jordan et al. 2013; Knopf et al. 2012; New et al. 2011) . These positions evidence how the target, in its current 5 ''A shared vision for long-term cooperative action, including a long-term global goal for emission reductions, to achieve the ultimate objective of the Convention'' (Decision 1/CP.13 in FCCC/CP/2007/6/ Add.1). 6 The term disembedded, is used here neutrally, because of its lexical meaning. There is no reference to Polany's work, nor to other usages of the term in domains like economics, psychology, pedagogy, sociology. Here a ''disembedded object'' can be thought of as opposite to a ''boundary object'' (Star and Griesemer 1989). state, needs stronger interlinkages, renewed commitments and a more robust entrenchment in international environmental governance in order to be purposefully achieved.
In our view, the disembedded characterisation can be explained from three points of view: science and policy, domestic governance and international governance. In terms of science and policy, temperature is an ideal concept to connect scientists, policymakers and the general public. The 2°C target is a global value for all, but temperature is a local variable that fluctuates significantly (Thornton et al. 2014) . A temperature increase implies different risks and impacts at the local level that need to be aggregated and considered globally (Knutti et al. 2016 ). Moreover, a global mean temperature change is just one metric to reach a climate stabilisation goal. Emissions, cumulative concentration and radiative forces are metrics more related to human activities (Knopf et al. 2012 ) and need to be strongly combined to the 2°C target to increase effectiveness and consistency of policy deliberations. Finally, temperature is both a cause and a consequence of environmental change and, because of the functional interdependence of natural sub-systems, it is connected to many transformative processes in the earth system (Biermann 2014 ). In the current configuration, the 2°C target has no link to other critical thresholds in the earth system, such as country-level or local sub-targets (Philibert and Pershing 2001) or planetary limits (Rockström et al. 2009 ).
In terms of national policies, the absence of a coordinated agenda for implementing the 2°C target and the lack of connected mitigation programmes inevitably disaggregates countries' actions making the global effort to stay within the 2°C limit inconsistent (Raupach et al. 2014) . Countries have now independently determined their climate mitigation goals-and possibly their adaptation plans-and presented their pledges that are now called, after the Warsaw Conference, Intended Nationally Determined Contributions (Decision 1/CP.19, UNFCCC 2013). Apart from the fact that the current aggregated contributions are most likely not sufficient to stay within the 2°C temperature increase (Roelfsema et al. 2014; CAT 2015) , the accounting mechanisms and the procedures for measurement, reporting and verification remain central in the negotiations. Nonetheless, they need substantial upgrading in accountability and transparency to promote trust among parties and to support a virtuous cycle of improvement (Dagnet et al. 2014) .
The common goal defined by the target remains expressed in global terms but is difficult to operationalise globally and fine-tune locally because of different national capacities and priorities. In addition, in the current framing of the 2°C target, the involvement of civil society is still limited, while transition and transformational change are hardly taken into account (Wise et al. 2012; Park et al. 2012) . In fact, even if commendable initiatives have been launched (Blok et al. 2012 ) and voluntary arrangements with great potential like the International Cooperative Initiatives have been acknowledged by the Durban Platform for Enhanced Action (Widerberg and Pattberg 2014) , these projects are still not representative of a true engagement of society as a whole to reach the target globally. Furthermore, the range of stakeholders involved in policy spaces remains marginal (Sepibus and Holzer 2014) .
In terms of international governance, the 2°C target poses problems of coordination among institutions. The role of international organisations is unclear, nor which would or could be in a position of leadership to stimulate nations to comply with the 2°C limit. In an extremely fragmented global environmental governance setting (Biermann et al. 2009 ) with organisations having different mandates, approaches and structures, the 2°C target proves difficult to be governed in a global architecture that does not clarify roles and functions for achieving it. In this context, detailed sub-targets related to the 2°C and mandatory commitments prove to be politically infeasible. Instead, national voluntary contributions to stay within the target rely more on countries' individual reputation; they might weaken international institutions in their central role to guide and pursue collectively global goals. Concurrently, the identification of national contributions and the absence of an operational accounting system open the door to ambiguity and uncertainty. These can be attractive for countries that are unsure about adopting hard targets.
In sum, the 2°C target evolved into a powerful and evocative reference for climate policy, but it remains incapable of promoting effective coordination among relevant actors. A global mean temperature seems to be a too vague attribution to make the target a focal point for policy intervention across multiple levels. As a consequence, the 2°C target became a disembedded object, too weak and isolated to give strength and direction to coordinated actions in climate governance.
The Paris agreement
A major development-the impact of which is still difficult to evaluate-is the Paris Agreement reached in December 2015 by the conference of the parties to the climate convention. This Agreement stipulates to keep global temperature levels ''well below 2°C'', along with the further intention of ''pursuing efforts to limit the temperature increase to 1.5°C'' (UNFCCC 2015: 2). The additional line referring to the 1.5°C does not fundamentally change the overall target from 2°C, however. The notion of ''well below 2°C'' does not indicate a precise level but reflects a further aspiration that emphasises the urgency of even stronger efforts in the coming years. As indicated in the Paris Agreement, in 2018 the Intergovernmental Panel on Climate Change will produce a special report on the 1.5°C, but the current gap between aggregated countries pledges and the objective to stay within the 2°C limit is significant, as also recognised in Paris. The 2°C target thus continues to be the reference value in climate governance for the time being.
However, the Intended Nationally Determined Contributions will continue guiding country efforts on a self-determined basis. No coordinating mechanism or burden-sharing agreement is envisaged. There is also no binding requirement to implement existing pledges, nor to review or upgrade them, respectively, before 2020 and 2025. Starting in 2023, countries will re-evaluate their commitments every 5 years, with the option to strengthen their ambition level.
Furthermore, the 2015 Agreement notes the link between the temperature target and the global peaking of greenhouse gas emissions. This has to be reached ''as soon as possible'', with the aim of achieving ''a balance between anthropogenic emissions by sources and removals by sinks of greenhouse gases in the second half of this century'' (UNFCCC 2015: 21) . This represents a step forward, even though the text does not specify a precise date for peaking and does not employ terms like climate or emissions neutrality for which some environmentalists had pushed. Overall, the Paris Agreement spells out robust global ambitions and proposes a mobilising vision for the future. Nonetheless, strict deadlines and commitments are absent from the agreement.
In terms of the 2°C target, besides the major advancements in negotiations, the target remains a disembedded object in global environmental governance, as the main reasons for this condition endure. These are the lack of interlinkages with other relevant targets in the environmental and human domains; the lack of fine-tuning of the 2°C target at different scales of governance and with the enlargement of the stakeholders involved; and the lack of adjustments in the institutional architecture combined with a robust monitoring and reporting system on the achievements. Even so, after Paris, many changes seem to be possible and achievable. Countries, together with the newly established Ad Hoc Working Group on the Paris Agreement and the Paris Committee on capacity-building, as well as with the two permanent subsidiary bodies 7 established by the climate convention, have great potential to write a new phase of the 2°C target.
The way forward
In the vein of the renewed interest on the 2°C target and of the clear signal sent by the Paris Agreement to the international community, we discuss the way forward with regard to overcoming the weaknesses of the target that we summarised with the term disembeddedness. In order to address this challenge, we consider the approach proposed by Young et al. (2014) for the sustainable development goals. We believe this approach is equally suitable for the 2°C target and useful for creating a consistent and effective framework to implement the target within an earth system governance perspective. Young et al. (2014) envisage a multi-layered approach to achieve the sustainable development goals encompassing four tiers: (1) global goals that safeguard the human needs and earth life support systems; (2) individual goals and targets framed in such a way that they can serve as focal points for a wide range of stakeholders; (3) targets framed in global terms but-where possible and relevant-tailored at regional, national, local or corporate/organisational levels; (4) to define indicators and promote monitoring capabilities with the capacity to track change and report on progress.
This scheme, if applied to the 2°C target, would have several implications. First, it would frame the temperature target within a wide system of other global goals for the sustainability of socio-ecological systems, such as the SDGs. This would better relate the target to anthropogenic drivers, earth transformation indicators, as well as environmental and human development targets, which all affect and are affected by temperature increases. In fact, ''in the interlinked social and ecological systems of planet earth, nothing remains independent, and complexities and interconnections abound'' (Biermann 2012: 7) . Policymakers need access to a wider range of planetary indications to understand the full range of consequences of climate change (Briggs et al. 2015) . Therefore, a systemic and comprehensive framework of interlinked targets and indicators, such as the SDGs, if shared and applied universally, would make the 2°C target more meaningful and coherent with the operational context in which it should be accomplished. The approach by Young and colleagues could for instance favour iterative sets of science-policy dialogues within and between countries, as also proposed by Gupta and van Asselt (2006) . This work suggests focusing on indicators of dangerous climate impacts, short-listing and grouping these indicators in a way to identify threshold levels of unacceptable impacts. As a consequence, the 2°C target could be linked to these indicators and help define suitable countermeasures.
Second, the multi-layered approach would allow considering horizontal and vertical interactions while bridging levels of governance from global to local (Biermann and Pattberg 2012; Gupta et al. 2007 ). The explicit entrenchment of global commitments with national or sub-national priorities and actions would also foster knowledge production and transfer, while easing the identification of new policy options. This can define a strategy that integrates best available science, policy needs and ''policy goals that reflect what policymakers actually control-and thus what they can manage'' (Briggs et al. 2015: 969) . In this way, coordination and convergence of measures might increase. The more coherent governance system that might derive from better coordination should facilitate achieving the 2°C more efficiently on the basis of the capabilities of each country. At the same time, this approach would foster participation and support as the target becomes a focal point for multiple and interacting actors, network and institutions. Governments, international organisations, civil society, the private sector and individuals would be collectively involved in actions for staying within the 2°C boundary.
Third, the approach can be employed to consistently adjust and enforce the global governance architecture in a way that defines comprehensive international programmes, institutional arrangements and practical commitments to comply with the 2°C target. This requires the clarification of roles and mandates of international institutions. In these terms, the scheme would bridge the gap among sectoral silos by formulating the temperature target within crosscutting programmes and promoting a better articulation and integration in global governance. To complement and enforce these achievements, it is necessary to devise effective and universally applied procedures to track progress and provide indications for corrections or prescriptions to act in accordance with the 2°C target.
The approach by Young and colleagues (2014) is inherently political as it requires the approval by policymakers. However, in such a scheme, the contentious issue of uncertainty does not disappear. Uncertainties are integral to human knowledge (Gramelsberger and Feichter 2011) and inextricable to complex systems. Staying within the 2°C target asks for an unprecedented common vision combined with a proactive attitude to overcome Fig. 1 The 2°C target's phases Governing by targets: reductio ad unum and evolution of the… 669 contingency and vested interests. If so, a scheme like the one described can help frame the 2°C target in how it becomes an earth system governance target. This would be a critical node to address multiple issues and an operational element to steer institutions at local and global levels towards mitigating and adapting to earth system transformations. A target so conceived can become a linchpin in global environmental governance, which coherently connects significant targets, fosters incisive measures and promotes coordination among different actors.
Conclusions
The reconstructed history of the 2°C target presented in this paper has highlighted key features characterising its political dynamic (summarised in Fig. 1 ).
In the early phase, the target was science-driven and EU-based, that is, promoted by a group of European countries with soft resistance by the USA. The prominence of Europe persisted in the following phase, gaining, since 2005, the support of a larger number of countries, through a path-dependency of events that consolidated the target in the international arena. The adoption at the highest international level occurred at the Copenhagen Conference of the parties in 2009.
During the various phases the target confirmed the complex dynamics that characterised the target construction and stipulation with the involvement of several actors and institutions (Mitchell 2003; Turnhout et al. 2007; Lester and Neuhoff 2009; Sarewitz and Pielke 2007) . The boundary object concept (Star 2010; Star and Griesemer 1989) helped to explore the different functions and contexts in which the target served policy. In the first phase, the target was a credible element in the science-policy interface, then turned to be a catalytic factor around which to build consent, to finally become a last resort element in the Copenhagen accord to ensure an outcome from the conference. Among governments and international decision-makers, a thorough political debate on engaging effectively with the target was absent during the first two phases; when this debate finally emerged in Copenhagen, it became evident that it was impossible to agree on the far-reaching commitments to stay within the limit. The new agreement in Paris 2015 might represent a watershed in climate negotiations, but perhaps now it is too soon to tell.
The reductio ad unum, reducing a complex issue to a single element-specifically, having a single-figure target for climate-was produced by events and circumstances. As every simplification, it brought ease in acceptance and difficulties in fulfilment. The selection of an absolute target with no articulation of its concrete implementation and a lack of shared global and local actions attached to it has transformed the 2°C target from a boundary object to a disembedded object. Yet, this condition can be changed opting for a more complex, adaptive approach as the one by Young and colleagues (2014) . For this, a true engagement by states, international organisations, civil society and the business community is needed to make the 2°C more tangible and practical, possibly within a conceptual framework that facilitates real and global commitments. If this happens, the 2°C target can become a fully fledged global environmental governance target and a powerful example of governing by targets.
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